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“ kadit hallA aynhuggnuseS  habugnem  naadaek  utaus  muak  aggnihes  akerem  
habugnem  k ada gnay naadae  adap  irid  akerem  iridnes ”.  
Q( rA.s - arA ’ )11 : d  
 
***  
 
nagneD  ijup ,halliludmahlA nakpacugnem  nad  rukuys  adapek   TWS hallA
halet gnay  ainurak ,tamhar nakhapmilem  nad   nahadumek ayas adapek  ,
aggnihes  ayrak  ini  tapad  nakiaselesret . s ah tawal   nagnirireb malas  ulales  
harucret  adapek  ibaN  b rase  WAS dammahuM   halet gnay  nadaluat idajnem
malsi tamu igab  . ayraK  ini   ayas nakhabmesrep  iagabes  adnat  yas a gn  nad  
hisakamiret  :adapek  
audeK   autgnaro M kapab iatnic ayas gnay  nad onoylu I ubi adn L h  ,sili  kakak
uyA irtuP ignayas ayas gnay   ayas gnay kida nad E.S ,ignaW atriT
 gnay nahdamaR naheaD nakaggnab kutnu aynitneh adait   ,naka’odnem
 aggnihes nagnorod irebmem nad naktikgnabmem ,isavitomem ,gnukudnem
nagnatnir alages itawelem kutnu tauk ayas  naseskusek hiarem nad . 
***  
:kutnu naksikgnib ayas ini ayraK  
raseb agrauleK  ait gnay d naka’odnem kutnu aynitneh a ,  nad itahesanem
,ayas gnukudnem   tabahas  nyd  ignayaynem nad gnukudnem halet gnay cima
kana ,ayas -  atres ayas tanep utkaw id rubihgnem halet gnay kidid kana
nawak -  gnay 41’ tm nawak .ayas gnukudnem kutnu ayn nasob adait  
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I BAB  
NAULUHADNEP  
1.1  gnakaleB rataL  
 arap kiranem tapad mala naayakek nad nahadniek alages nagned aisenodnI
aynnuhat paites id gnujnukreb gnay nawatasiw  helo itamkin id aynah nakub ,
 acnam nawatasiw igab tagnah nagnacnibrep iagabes aguj ipatet lakol nawatasiw
 .akerem igab bijaw isanitsed idajnem nakhab ,aragen  gnay isnivorp aparebeb iraD
emonef nad naayadubek ikilimem ini aisenodnI hurules id saul rabesret  mala an
iridnesret  paites id gnujnukreb gnay nawatasiw nagnabmekrep aynada uti nagned ,
 aisenodnI kitsitatS tasuP nadaB helo silirid gnay atad nakrasadreB .aynnuhat
 gnujnukreb gnay nawatasiw halmuj gnatnet 3102 nuhat rihkaret  id panignem nad
letoh - ol letoh  gnay tapmet ratfad helorep id akam ,isnivorp pait id atasiw isak
 tubesret ratfad iraD .aragenacnam nupuam lakol nawatasiw helo ignujnukid gnires
uhk nawatasiw arap anodamirp iagabes ilaB awhab tapad id  nawatasiw ayn sus
 .aragen acnam  
 bijaw isanitsed idajnem tubesret ataweD ualuP iagabes lanek id gnay ilaB
 nagnatadreb gnay aragen acnam nawatasiw nupuam lakol nawatasiw arap igab
 ,ainud urujnep hurules irad  takgninem ulales aynnuhat paites id gnujnugnep sulkis
utkaw adap aynsusuhk  narubil  )ayaK aisenodnI ,obldamhA(  ,hamur naut iagabeS .
 urujnep iagabreb irad nawatasiw namirenem kutnu pais ulales surah ilaB agraw
 irad ipatet ,nakremapid naka gnay ayadub ines irad aynah kadit napaisek ,ainud
 ,nanayalep ,napanignep   ,nanamaek  ,nahisrebek eniluk  nahutubek alages nad r
nawatasiw  .  nawatasiw natubmaynep malad ilaB agraw napaisek utnabmem kutnU
 irad aynah kadit bawaj gnuggnat akam ,aynnuhat paites id tijelem gnay
 nenopmok hurules irad fitka isapisitrap nakulremem numan ,atames hatniremep
ed takaraysam aynek nakirebmem ayapu nagn nawatasiw arap padahret nanam . 
 nakrasadreB  awhab nakataynem gnay aynmulebes naitilenep lisah
kepsa nakitahrepmem gnaruk ilaB takaraysam -  nagned natiakreb gnay kepsa
 :E.N ,ybaA( atasiwirap satifitka nad nagnukgnil nairatselep )3991   akam  itilenep
 takaraysam arap raga gnatad naka gnay nuhat id gnujnugnep naklamarem naka
 arap adapek kiabret gnay nanayalep nakirebmem kutnu pais ulales ilaB
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gnujnugnep   nad reniluk ,napanignep iulalem kiab atasiwirap ,  aggnihes   id naka
taus malad taub na u a asil   nagned ilaB ek nawatasiw nagnujnuk nalamarep
 helo nakgnidnabid naka gnay nalamarep nad nagnutihrep 3 ledom  evitiddA utiay ,
ledom evitacilpitluM ,ledom   nad H pitlum retniw tlo il c .evita   ini naitileneP
 naka gnay nawtasiw halmuj nakiskiderpem kutnu ledom naktapadnem naujutreb
akisasilaminimem nad gnatad  n fitagen kapmad   nawatasiw nad ilaB agraw igab  ,
 aggnihes  idajret akitek nanamaek nad satilisaf nakpaisrepmem tapad ilaB agraw
muj nakianek .gnatad naka gnay asam id nawatasiw hal  
laH -  kutnu silunep igab iridnesret isavitom nakidajnem tubesret lah
,aynnuhat paites id gnujnukreb naka gnay nawatasiw halmuj naklamarem   id nad
 igab fitagen kapmad hagecnem kutnu nagnabmitrep nahab iagabes nakparah
mem kutnu kiratret silunep uti kutnU .nawatasiw nupuam ilaB agraw b  luduj nakire
 ini ispirks adap  NAWATASIW NAGNUJNUK LEDOM NAGNIDNABREP “
 GNISA NUGGNEM NAGNED ILAB ID A  NAK TIDDA  ,LEDOM EVI
PITLUM IL C  LEDOM EVITA PITLUM RETNIW TLOH NAD IL C ”EVITA . 
 
2.1  halasaM nasumuR  
   akam ,sata id gnakaleb ratal nakrasadreB   halasamrep takgnagnem silunep
:utiay ,nakiaseles id naka gnay  
.1   anamiagaB  nakutnenem  ledom  nagnujnuk naklamarem kutnu kiabret
 ilaB id gnisa nawatasiw pitlum ,ledom evitidda nakanuggnem nagned il c  evita
pitlum retniw tloh nad ledom il c ?evita  
.2   ilaB id gnisa nawatasiw nagnujnuk nalamarep lisah naksutumem anamiagaB
tidda nakanuggnem nagned lum ,ledom evi pit il c  ledom evita  retniw tloh nad
pitlum il c ?evita  
 
3.1  halasaM nasataB  
    adap halasam nasatab nasilunep malaD sahabmem silunep ini naitilenep  
ianegnem : 
.1  nawatasiw ayngnujnukreb atad halada nakanugid gnay ataD  gnisa  id   ilaB
nalub turunem . 
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.2  d gnay ataD  halo i nakanuggnem nagned  tidda pitlum ,ledom evi il c  ledom evita
pitlum retniw tloh nad il c evita . 
.3  ep lisah nakgnidnabmeM  nagned nalamar pitlum ,ledom evitidda il c  evita
pitlum retniw tloh nad ledom il c evita . 
.4  .)SPB( kitsitatS tasuP nadaB irad tapad id gnay ataD  
 
4.1   naujuT naitileneP  
:halada rihka sagut naitilenep naujut nupadA  
.1  M helorepme   id gnisa nawatasiw nagnujnuk naklamarem kutnu kiabret ledom
pitlum ,ledom evitidda nakanuggnem nagned ilaB il c  tloh nad ledom evita
pitlum retniw il c .evita  
.2  M naklisahgne  ilaB id gnisa nawatasiw nagnujnuk nalamarep . 
 
5.1  naitileneP taafnaM  
:halada rihka sagut naitilenep taafnam nupadA  
.1  aparenep malad nasawaw naktakgninem nad habmaneM  akitametam umli n
nagned  pitlum ,ledom evitidda il c  evita ledom  pitlum retniw tloh nad il c  evita
nawatasiw nagnujnuk naklamarem kutnu   gnisa  id  ilaB . 
.2  ledom iuhategneM   nalamar padahret nakisakilpaid kutnu kococ gnilap gnay
nawatasiw ayngnujnukreb  gnisa  id  ilaB . 
.3  eM nawatasiw nagnujnuk nalamar halmuj iuhategn  gnisa   asam kutnu ilaB id
gnatad naka gnay . 
 
6.1  nasiluneP akitametsiS  
:utiay  bab  5  pukacnem  ini  rihka sagut  nasilunep  akitametsiS  
I BAB   nauluhadneP  
 ,halasam nasumur ,halasam gnakaleb ratal gnatnet naksalejnem ini baB
 akitametsis nad ,nasilunep taafnam ,nasilunep naujut ,halasam nasatab
nasilunep . 
  II BAB  iroeT nasadnaL  
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B b ini ba  isire  nakanugid gnay iroet nasadnal gnatnet naksalejnem
net pukacnem gnay iroet nasadnaL .ini ispirks nasilunep malad  gnat
ledom evitidda  , pitlum il c pitlum retniw tloh nad ledom evita il c  evita
 malad  gnukudnem gnay .ini rihka sagut nasahabmep  
  III BAB nasiluneP igolodoteM  
B b ini ba ianegnem isire   nad atad rebmus gnatnet hakgnal - hakgnal  
naitilenep  ,  kutnu atad sisilana edotem atres  nagnujnuk naklamarem
 nawatasiw id gnisa  ilaB . 
   VI BAB nasahabmeP  
 baB  ini sahabmem  d gnay atad naklamar i  nagned  m 4 nakanuggnem ledo  
 :utiay ledom evitidda  , pitlum il c  retniw tloh nad ledom evita
pitlum il c evita halada nakanugid gnay ataD .   nawatasiw nagnujnuk atad
id gnisa  ilaB . 
     V BAB putuneP         
 nalupmisek gnatnet isireb ini baB irad   naras nad nasahabmep aumes
silunep helo nakukalid gnay naitilenep . 
 
 
 
 
 
 
II BAB  
AKATSUP NAUAJNIT  
1.2  iroeT nasadnaL  
1.1.2  nawatasiW  
 ,2 idajnem igabret nawatasiw nagnujnuk ,kitsitatS tasuP nadaB turuneM
 .aragenacnam nawatasiw nad lakol namatasiw :utiay  lakol nawatasiW  halada
 id tapadret gnay haread utas halas id tapmet utaus ignujnugnem gnay gnaro paites
d ,aisenodnI  isadnemoker nagned iauses aragenacnam nawatasiw irad isinifed na
noitaN detinU   gnay gnaro paites halada )OTWNU( noitazinagrO msiruoT dlroW
nujnugnem laggnit  utas helo gnorod id ,aynlagggnit tapmet raul id aragen utaus ig
d nalisahgnep helorepmem duskamreb apnat naulrepek aparebeb uata i  tapmet
 )saleb aud( 21 irad hibel kadit tubesret nagnujnuk aynamal nad ignujnukid gnay
 .nalub  
ret isinifed ,aragen acnam kutnU :utiay ,irogetak 2 idajnem igabid tubes  
.1  )tsiruot( nawatasiW  
 tikides gnilap laggnit gnay sata id isinifed itrepes gnujnugnep paites haladA
 gnay tapmet id nalub saleb aud irad hibel kadit ipatet naka ,maj tapme hulup aud
 nagnujnuk duskam nagned ignujnukid :nial aratna  
.a  agarhalo nad isaerker ,rubilreB  
.b  ,naumetrep iridahgnem ,isim ,agraulek nad namet ignujnugnem ,sinsiB  
 ,isnerefnok  nad rajaleb ,natahesek nasala nagned nagnujnuk
.naamagaek  
.2  )tsinoisrucxE( gnocnaleP  
sataid isinifed itrepes gnujnugnep paites haladA   aud irad gnaruk laggnit gnay
 utiay regnessap esiurc kusamret( ignujnuk id gnay tapmet id maj tapme hulup
 anamid ,ipa aterek uata lapak nagned aragen utaus id abit gnay gnujnugnep paites
)tubesret aragen id aidesret gnay isadomoka id panignem kadit akerem . 
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2.2  nalamareP  
 helorepmem kutnu hupmet id tapad hakgnal haubes nakapurem nalamareP
.)7102 ,la te enitsugA( gnatadnem asam id naidajek padahret iskiderp   nalamareP
 babes ,nasutupek nalibmagnep malad gnitnep tagnas gnay rusnu utaus halada
aynkadit uata fitkefe   ,iwaznaZ( libmaid uti nasutupek utkaw irad tahilid tapad
 uapmal asam atad nakrasadreb nakukalid gnay nalamar aynmumu adaP .)7891
 ,irajalepid ,naklupmukid hadus gnay atad ,utnetret arac nagned sisilana id gnay
w nanalajrep nagned nakgnubuhid nad sisilanaid utka  tapad nalamarep nanareP .
 ,narasamep ,nakididnep ,imonoke :itrepes gnadib kaynab ihajalejnem
 gnadib naikes iraD .naatasiwirapek nad akisifoeg ,igoloroetem ,nakududnepek
 .naatasiwirapek gnadib malad sisilanagnem kutnu kiratret silunep ,ada gnay
m nagneD  isamitse taubmem tapad atasiwirap haubes ,nalamarep nakparene
 nakpaisrep akerem surah gnay nahisrebek nad nanamaynek ,nanamaek ,nanayalep
 kutnu igetarts taubmem asib atasiwirap haubes aggniheS .nikgnum gnatames
idajret gnay fitagen kapmad nakisasilaminimem   .gnusgnalreb narubil asam amales  
nem igabret nalamarep edoteM  :utiay ,amatu irogetak aud idaj  edotem
fitatitnauk nad fitatilauk  .  
 
1.2.2    fitatilauk edoteM  
 ,fitiutni narikimep adap nakanugid kaynab hibel fitatilauk edoteM
 nauhategnep nad sigol naarikrep mulebes itilenep helorepid halet gnay  iwsA( ayn
1 lah ,anrakuS nad -  .)2  
 
2.2.2    fitatitnauk edoteM  
      naigab aud idajnem igab id fitatitnauk edotem )73:9002( osotnaS turuneM
 :utiay  
.a  )utkaw nutnuR( seires emiT  
     krasadid gnay nalamarep edotem nakapureM na   asilana naanuggnep sata
 alop na nagnubuh  .utkaw lebairav helo nakarikrep id naka gnay lebairav rat
 ,egerava gnivom :halada seires emit malad kusamret gnay edotem aparebeB
.isisopmoked nad gnihtooms laisnenopxe  
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nem gnisam isakifitnedig -  aracs tubesret alakreb tered irad nenopmok gnisam
 napatetek naktakgninem utnabnem kutnu nakukalid ini nahasimeP .hasipret
 kiab hibel araces atad tered ukalirp sata namahamep utnabmem nad nalamarep
kapurem ini edoteM .)2991,sikadirkaM(  nalamarep gnay edotem utas halas na
 naka idajret halet gnay apa aynasaib awhab naataynek adap nakrasadid gnay
 gnalureb  nakledomem kutnU .)13:6891,oygabuS( amas gnay alop nagned ilabmek
idajnem nahacemep nakadaid naka ini isisopmoked adap metsis nagned atad  
 nad , )C( silkis isautkulf ,)S( namisum isautkulf ,)T( dnert :utiay nenopmok tapme
nahaburep - p R( modnar tafisreb gnay nahabure gnisaM .) -  nahaburep alop gnisam
utas iracid naka -  utaus kutnebmem nakgnubagid naka nakumetid haletes ,utasrep
91,oygabuS( ialin .)68   atad awhab ismusa helo isadnalid isisopmoked edoteM
 tapad anahredes araces ,nenopmok aparebeb irad nagnubag nakapurem ada gnay
:tukireb iagabes nakisartsuliid  
ataD  :  rorre + aloP  
 :  rorre + )namisum ,sulkis ,dnert(f  
 
𝑌𝑥 � 𝑓�𝑇𝑥, 𝑆𝑥, 𝐶𝑥, 𝑅𝑥� 
  ledom aud tapadret isisopmoked edotem )2991 ,sikadirkaM( turuneM
:utiay isisopmoked  
.1  ledoM evitiddA  
sitametam araces silutid tapad ledom evitiddA  
𝑌𝑥 � 𝑇𝑥 � 𝑆𝑥 � 𝐶𝑥 � 𝑅𝑥 
.2  pitluM il c ledoM evita  
pitlum kutnu nakgnadeS il metam araces silutid tapad ledom evitalc sita  
𝑌𝑥 � 𝑇𝑥 � 𝑆𝑥 � 𝐶𝑥 � 𝑅𝑥 
d :anami  
𝑌𝑥 ∶ x edoirep alakreb tered atad  
𝑇𝑥 ∶ x edoirep dnert atad  
𝑆𝑥 ∶ x edoirep )skedni( namisum rotkaf  
𝐶𝑥 ∶ ulkis rotkaf x edoirep s  
𝑅𝑥 ∶ x rorre rotkaf  
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k tapme tapadret awhab naitregnep gnudnagnem tubesret ismusA  nenopmo
 tapad gnay nenopmok agit utiay ,utkaw tered utaus ihuragnepmem gnay
 ,namisum nad sulkis ,dnert :utiay utnetret alop ikilimem anerak isakifitnediid
 gnay alop ikilimem kadit anerak iskiderpid tapad kadit rorre nenopmok nakgnades
nupmem nad sitametsis .narutareb kadit gnay nakareg iay   nakub ,naikimed nagneD
 ,alop iagabreb naknialem naklamarid gnay nenopmok utaus laggnut alop aynah
rorre alop nad sulkis alop ,namisum alop ,dnert alop inkay  .  kutnu lawa hakgnaL
um nad ledom evitidda naamasrep nakiaseleynem pitl il c  nagned halada ledom evita
em gnutihgn  atar -  atar  aynmisum gnajnap nagned amas ayngnajnap gnay karegreb
 naamasrep nakanuggnem nagned )irah 7 uata litrauk 4 ,nalub 21 aynlasim(
 :tukireb iagabes  
.a  ledoM evitiddA  
 
𝑀𝑥 � 𝑇𝑥 � 𝐶𝑥 
.b  pitluM il c ledoM evita  
𝑀𝑥 � 𝑇𝑥 ∗ 𝐶𝑥 
 nad evitidda nakiaseleynem kutnu lawa hakgnal nakukalem haleteS
pitlum il c  iracnem nagned ayntujnales hakgnal naktujnalem silunep ,ledom evita
 gnutihgnem nad namisum ialin gnutihgnem ,sulkis gnutihgnem ,dnert naamasrep
.nahalasek  
.1   naamasreP iracneM T dner  
 akgnaj malad nurut uata kian nagnurednecek nakareg utaus nakapurem dnerT
atar irad helorepid gnay gnajnap -  aynialin nad utkaw ek utkaw irad nahaburep atar
atar pukuc  licekret tardauk edotem nakanuggnem tapad dnert ialin gnutihgneM .
.)6891,oygabus(  
eM  edot  licekret tardauk ,reinil edotem nagned tubesid asaib ini   edotem
dnert sirag iracnem kutnu licekret tardauk   uata naarikrep iagabes nakduskamid
  naamasrep adap b nad a ialin nariskat :tukireb iagabes  
𝑦��𝑡� � 𝑎 � 𝑡𝑏  
d :anami  
y    :  uata alakreb tered atad utnetret edoirep kutnu dnert ialin  
a b,  : natsnok nagnalib  
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t    : nuhat uata utkaw ilikawem  
:irad helorepid b nad a ialiN  
 
𝑎 �
∑ 𝑥𝑖
2𝑛
𝑖=1 ∑ 𝑦𝑖
𝑛
𝑖=1 � ∑ 𝑥𝑖
𝑛
𝑖=1 ∑ 𝑥𝑖𝑦𝑖
𝑛
𝑖=1
𝑛 ∑ 𝑥𝑖2
𝑛
𝑖=1 � ∑ �𝑥𝑖�
2𝑛
𝑖=1
 
𝑏 �
𝑛 ∑ 𝑥𝑖𝑦𝑖
𝑛
𝑖=1 � ∑ 𝑥𝑖
𝑛
𝑖=1 ∑ 𝑦𝑖
𝑛
𝑖=1
𝑛 ∑ 𝑥𝑖2
𝑛
𝑖=1 � ∑ �𝑥𝑖�
2𝑛
𝑖=1
 
.2  S gnutihgneM sulki  
 malad nurut nad kian gnabmoleg uata nahaburep utaus nakapurem sulkiS
es edoirep utaus  sulkis nenopmok kutnu naamasreP .nial edoirep adap gnalureb atr
tukireb iagabes halada : 
.a  ledoM evitiddA  
𝐶𝑥 � 𝑀𝑥 � 𝑇𝑥 
.b   pitluM il ledoM evitalc  
𝐶𝑥 � 𝑀𝑥/𝑇𝑥 
.3  N gnutihgneM  iali M  namisu  
nakutneneM  tukireb iagabes sumur nakanuggnem nagned namisum ialin .: 
.a  ledoM evitiddA  
𝑌𝑥 � 𝑀𝑥 � 𝑆𝑥 � 𝑅𝑥 
.b  pitluM il ledoM evitalc  
𝑌𝑥
𝑀𝑥
�
𝑇𝑥 ∗ 𝑆𝑥 ∗ 𝐶𝑥 ∗ 𝑅𝑥
𝑇𝑥 ∗ 𝐶𝑥
 
� 𝑆𝑥 ∗ 𝑅𝑥 
.4  K gnutihgneM  nahalase  
 nahalasek akam ,sitametsis alop iaynupmem kadit nahalasek rusnu aneraK
 nahalasek ialin iracnem kutnu aggnihes ,naklamarid uata nakiskiderpid tapad kadit
 ignarugnem arac nagned nakukalid  igabmem /  atad  ialin nagned lautka
.aynnalamar  
 
5.2    omS laitnenopskE gnihto  
 gnay edotem aparebeb irad hilipid naka gnay fitatitnauk nalamarep kutneB
 :utiay ada  
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 nakapurem gnihtooms laitnenopske ,gnihtoomS laitnenopskE  rudesorp utaus
 nakanuggnem nagned surenem suret araces nagnutihrep malad nagnalugnep kutnu
rabret gnay atad atar nagnutihrep nakrasadid ini edoteM .u -  atad )nasulumep( atar
nenopske araces gnay ulal asam  edotem iagabes nakanugid gnires ini edoteM ,lait
 lledooG treboR 7591 nuhat adaP .nalamarep isautis malad anugreb tagnas gnay
e nasulumep edotem naklusugnem nworB  laitnenopsk  atad kutnu ukalreb gnay
 tubesid naidumek gnay nagnurednecek alop gnudnagnem gnay utkaw tered
 laitnenopske tloH( retemarap aud adnag laitnenopske nasulahgnep edotem nagned
aud edotem nakgnabmegnem retniW 5691 nuhat adap naD .tloH irad )gnihtooms  
 retniW .namisum rusnu ikilimem gnay susak kutnu tubesret tloH irad retemarap
 rusnu kutnu agitek retemarap nad agitek sulahgnep isarepo nakhabmanem
 lanekid hibel retniW irad lepirt laitnenopske nasulahgnep edoteM .namisum
W tloH edotem iagabes opskE s’retni .)9991,kkd,sikadirkaM( gnitoomS laitnen  
 
6.2       gnihtoomS laitnenopskE s’retniW tloH  
 gnay edotem nakapurem s’retniw tloh edotem )4002,rakelaK( turuneM
 adap sugilakes lucnum gnay nagnurudnecek nad namisum rusnu inagnanem tapad
utkaw tered atad haubes .  rusnu utiay rusnu agit sata nakrasadid ini edoteM
nakirebmem ini edoteM .edoirep paites namisum nad nagnurednecek ,renoisats  
  :utiay ,ayniskiderp malad natobobmep agit α  , β  nad γ ( ahpla , α  nakapurem )
 adap fitaler nasulahgnep lortnognem gnay retemarap  urab gnay natamagnep
( ateb ,nakukalid β  retemarap nakapurem )  fitaler nasulahgnep lortnognem gnay
 uata nagnurednecek rusnu isamitsegnem kutnu nakukalid gnay natamagnep adap
( ammag ,dnert γ  lortnognem gnay retemarap nakapurem )  adap fitaler nasulahgnep
magnep  namisum rusnu nalucnumek isamitsegnem kutnu nakukalid urab gnay nata
.)4002 ,anayluM(  ( level ialin retemaraP α ,)  ( epols nagnirimek β kefe nupuam ,)  
namisum  (γ ialiN .1 nad 0 ialin aratnaid adareb ) -  itrareb 0 itakednem gnay ialin
aler tobobmep huragnep awhab  akitek urabret natamagnep ialin adap licek fit
ialin naarikrep taubmem -  .naped asam ialin  s’retniW tloH edoteM  idajnem igabret
.evitalcpitlum retniw tloH nakanuggnem naka silunep nad naigab aud  
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d retniW tloH laitnenopske nasulumep edoteM lakrep edotem nagne  nai
pitluM( namisum il c  atad isairav kutnu nakanugid gnay )dohtem lanosaes evita
)isautkulf( nanurunep /natakgninep imalagnem gnay namisum  s’retniW tloH .
pitluM il c :tukireb iagabes naamasrep iaynupmem evita  
 
𝑙𝑇     � 𝛼 �
𝑦𝑇
𝑛𝑠 𝑇−𝐿
� � (1 � 𝛼)(𝑙𝑇−1 � 𝑏𝑇−1) 
𝑙𝑇     ∶  ulumep ek nuhat adap laitnenopske nas -T 
𝑙𝑇−1 ∶ ulumep T ek nuhat adap laitnenopske nas -1 
𝑏𝑇−1 ∶ snu nasulumep T ek nuhat adap nagnurednecek ru -1 
     𝑦𝑇     ∶ ek atad -T 
𝛼      ∶ < 0( laitnenopske nasulumep natobobmep atnatsnok  𝛼 � 1� 
𝑛𝑠 𝑇   ∶ namisum rotkaf nasulumep  
𝐿     ∶ = L ( namisum gnajnap  )21 = L uata 6 = L ,4 = L ,3  
 
hakgnal naktujnalem kutnU - ynep malad hakgnal  retniW tloH naiasele
cilcpitluM  nagned natukgnasreb gnay lah naktubeynem naka silunep evita
rusnu /dnerT : utiay ,ini edotem   nad namisum /lanosaeS ,nagnurednecek
:ini hawabid tapadret aynsumur nupada ,nalamarep /tsaceroF  
.a  :tukireb iagabes naamasrep iaynupmem nagnurednecek rusnu /dnerT  
𝑏𝑇 � 𝛾(𝑙𝑇 � 𝑙𝑇−1) � �1 � 𝛾�𝑏𝑇−1 
:nagnareteK  
𝛾    ∶ necek rusnu nasulumep natobobmep atnatsnok < 0( nagnured  𝛾 � 1) 
𝑙𝑇    ∶  hat adap laitnenopske nasulumep ek nu -T 
𝑙𝑇−1 ∶ ulumep T ek nuhat adap laitnenopske nas -1 
𝑏𝑇−1 ∶ snu nasulumep T ek nuhat adap nagnurednecek ru -1 
𝑏𝑇    ∶ snu nasulumep T ek nuhat adap nagnurednecek ru  
 
.b   iaynupmem lanosaeS :tukireb iagabes naamasrep  
𝑛𝑠 𝑇 � 𝛿 �
𝑦𝑇
𝑙𝑇
� � (1 � 𝛿) 𝑛𝑠 𝑇−𝐿 
:nagnareteK  
𝑛𝑠 𝑡    ∶  namisum rotkaf nasulumep  
𝛿       ∶ < 0( namisum nasulumep natobobmep atnatsnok  𝛿 � 1) 
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𝑦𝑇     ∶ ek atad -T 
𝑙𝑇     ∶  ulumep ek nuhat adap laitnenopske nas -T 
𝐿     ∶ )21 = L uata 6 = L ,4 = L ,3 = L ( namisum gnajnap  
 
.c  : tukireb iagabes naamasrep ikilimem tsaceroF  
𝑦�𝑇+𝑝�𝑇� � (𝑙𝑇 � 𝑏𝑝 𝑇) 𝑛𝑠 𝑇+𝑝−𝐿 
: nagnareteK  
𝑦�𝑇+𝑝 ∶     naklamarid nigni gnay ialin  
𝑙𝑇     ∶  ulumep ek nuhat adap laitnenopske nas -T 
𝑏𝑇    ∶ snu nasulumep T ek nuhat adap nagnurednecek ru  
𝑛𝑠 𝑇   ∶  namisum rotkaf nasulumep  
𝐿      ∶ )21 = L uata 6 = L ,4 = L ,3 = L ( namisum gnajnap  
p   : naklamarid naka gnay utkaw edoirep  )...,3,2,1 = p(  
 
1.6.2  lawA ialiN  
  lawa ialin ,laitnenopske nasulumep malaD  bid tagnas  anerak nakhutu
T kutnu nalamarep -  nial atak nagned ,aidesret muleb 1 𝑙𝑇−1 .ada muleb   kutnU
akanuggnem silunep ,lawa ialin nakutenem  kutnu licekret tardauk edotem n
dnert sirag irad ialin nakutnenem  uluhad hibelret . 
.1   M  dnert sirag nakutnene : 
𝑌��𝑡� � 𝑎 � 𝑡𝑏  
nagnareteK : 
:   Y  utnetret edoirep kutnu dnert ialin uata alakreb tered atad  
: b,a  natsnok nagnalib  
:    t  nuhat uata utkaw ilikawem  
:irad helorepid b nad a ialiN  
𝑎 �
∑ 𝑥𝑖
2𝑛
𝑖=1 ∑ 𝑦𝑖
𝑛
𝑖=1 � ∑ 𝑥𝑖
𝑛
𝑖=1 ∑ 𝑥𝑖𝑦𝑖
𝑛
𝑖=1
𝑛 ∑ 𝑥𝑖2
𝑛
𝑖=1 � ∑ �𝑥𝑖�
2𝑛
𝑖=1
 
𝑏 �
𝑛 ∑ 𝑥𝑖𝑦𝑖
𝑛
𝑖=1 � ∑ 𝑥𝑖
𝑛
𝑖=1 ∑ 𝑦𝑖
𝑛
𝑖=1
𝑛 ∑ 𝑥𝑖2
𝑛
𝑖=1 � ∑ �𝑥𝑖�
2𝑛
𝑖=1
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.2  laisini nakutneneM  namisum rotkaf  
.a   gnutihgneM
 
𝑦��𝑡�  iserger naamasrep nakanuggnem aynutkaw paites id
 gnay halet  T nagned ,aynmulebes naktapadid  halada   adap utkaw nalikawrep
atad . 
.b   nasulumeP :tukireb iagabes naamasrep nakanuggnem nagned namisum  
𝑛𝑠 𝑇 �
𝑦𝑇
𝑦𝑇�
 
.c  atar gnutihgneM -  ,4 = L , 3 = L ( namisum gnajnap nagned namisum atar
)21 = L ,6 = L  
𝑛𝑠 𝑇����� �  
∑ 𝑛𝑠 𝑇+𝐿
𝑇
1
𝐿
 
.d  atar gnutihgneM - : sumur nagned namisum rotkaf  atar  
𝐹𝐶 �
𝐿
∑ 𝑛𝑠 𝑇�����
𝐿
𝑖=1
 
.e  isinI :tukireb iagabes naamasrep ikilimem namisum rotkaf la  
𝑛𝑠 𝑇−𝐿 � 𝑛𝑠 𝑇 ������� 𝐹𝐶 � 
hakgnal nakanuggnem nagneD - nal  laisini ialin tapad id naka sata id hakg
 ,nalamarep ialin gnutihgnem utiay ayntujnales hakgnal ,namisum rotkaf   ialin
urednecek ialin , nahurulesek  gnay naamasrep nagned namisum ialin nad nagn
.sataid silutid halet  
 
2.6.2  nahilimeP  kiabreT ledoM  
 ,ledom evitidda :utiay sataid ledom 3 aratna kiabret ledom hilimeM
 nalamar nahalasek irad tahilid evitacilpitlum retniw tloh nad ledom evitacilpitlum
 licekret gnay om agit kutnu ESM ialin nakgnabmitrepmem nagned  .tubesret led
 tubesret nalamarep lisah akam ,ESM ialin ikilimem gnay nalamarep ledoM
 aynlautka itakednem nikames rewop gnitsacerof  )4:6002 ,suadriF( tauk nikames  
 sumur nupada rorrE dradnatS naeM   halada )ESM( :tukireb iagabes  
𝐸𝑆𝑀 �
∑ (𝑦𝑡 � 𝑦𝑡� )
2𝑇
𝑡−1
𝑛
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: nagnareteK  
 
𝑦𝑡  :   elbairav ialin  
𝑦𝑡�    :   nalamar ialin  
(𝑦𝑡 � 𝑦𝑡� ) : nalamar nahalasek  
𝑛  : isavresbo aynkaynab  
 
 
 
III BAB  
NAITILENEP IGOLODOTEM  
 ada silunep nakanugid gnay igolodoteM  naitilenep nagned hal  gnay atad
ilaB )SPB ( kitsitatS tasuP nadaB id tapadret hadus  nalupmugnep edotem utiay ,
 atad rebmus nad atad tahilem arac nagned isamrofni nad atad helorepmem kutnu -
ed natiakreb gnay rebmus k nagn naatasiwirape  .  
1.3  ataD rebmuS nad sineJ  
.a  ataD sineJ  
atad halada ini naitilenep malad nakanugid gnay ataD  nawatasiw nagnujnuk  
 gnisa es amal  .nuhat 01  
.b   rebmuS ataD  
ini naitilenep malad nakanugid gnay ataD  irad libmaid   kitsitatS tasuP nadaB
( ilaB )SPB . 
.c  lepmaS nad isalupoP  
 hurules halada ini naitilenep malad isalupop idajnem gnay nupadA
gnujnukreb gnay nawatasiw halada ini naitilenep malad lepmas nupadA .  
nawatasiw  .gnujnukreb kaynab gnay gnisa  
 
2.3  ataD sisilanA kinkeT  
isilanA s nagned nakukalid atad    nakanuggnem  ,ledom evitiddA
pitluM il c m evita H nad ledo pitlum retniw tlo il c evita .  
hakgnal nupadA - :tukireb iagabes halada atad nahalognep hakgnal  
.1   irad ,atad tolp taubmeM  gnay tolp taubmem silunep helorep id halet gnay atad
 kian itkub nagned nagnurednecek rusnu aynada nakkujnunem kutnu anugreb
.tubesret kifarg ayn nurut uata  
.2   gnutihgneM atar - karegreb atar . 
.3  dnert naamasrep iracneM . 
.4  alasek nad namisum ialin ,sulkis gnutihgneM nah  pitlum nad evitidda il c  evita
.ledom  
.5  pitlum nad evitidda nagned atad naklamareM il c .ledom evita  
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 .6  laisini nad licekret tardauk edotem nakanuggnem nagned lawa ialin iracneM   
namisum rotkaf . 
 .7  pitlum retniw tloh nagned atad halogneM il evitalc .  
 .8   nagned atad naklamareM pitlum retniw tloh il evitalc . 
9. Me hilim  .kiabret ledom  
01  . nalupmisek kiraneM . 
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rabmaG  1.3  doteM trahcwolF e igol  naitileneP  
 hilimeM
 ledom
kiabret  
 gnutihgneM
 ialin ,sulkis
 nad namisum
nahalasek  
trats  
 atad nalupmugneP
atad asilana &  
atad nalamareP  
 gnutihgneM
atar -  atar
karegreb  
 atad halogneM
 retniw tloh nagned
pitlum il c evita  
 tolP
atad  
 ialin iracneM
 rotkaf nad dnert
namisum  
iaseles  
 iracneM
 naamasrep
dnert  
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V BAB  
PUTUNEP  
 
1.5  nalupmiseK  
nakrasadreB   nagnujnuk halmuj atad sisilana nad nasahabmep lisah
 rebmeseD nagned iapmas 6002 nuhat iraunaJ edoirep ilaB id gnisa nawatasiw
 nagned 5102 nuhat  tloh nad ledom evitacilpitlum ,ledom evitidda nakanuggnem
:tukireb iagabes naklupmisid tapad ,evitacilpitlum retniw  
.1   nagned iauses licekret gnay ESM ialin naklisahgnem gnay nalamarep edoteM
retniw tloh utiay ilaB id gnisa nawatasiw nagnujnuk nalamarep ialin  
 utiay licekret ESM ialin ikilimem evitacilpitlum  gnay nalamar ialiN .115132.7
gnisam 231 aggnih 121 ek edoirep kutnu evitacilpitlum retniw tloh naklisahid - 
 rasebes naklamarid gnisam 62713  ,nawatasiw 4 068623   ,nawatasiw 84013  3
 ,nawatasiw 47233  ,nawatasiw 9 3 775  ,natawasiw 09 20554  ,nawatasiw 2 35994  9
 ,nawatasiw 56744  ,nawatasiw 9 443284   ,nawatasiw 55314  ,nawatasiw 6 23953  1
 ,nawatasiw 464  .nawatasiw 006   
.2   nakrasadreB  atad tolp  nalamarep atad nad lautka atad tolp lisah nakkujnunem
 numan ,amas gnurednec gnay irad rorre nakrasadreb  nalamarep   ledom agitek
pitlum retniw tloh ,tubesret il c  halmuj naklamarem malad taruka hibel evita
 rebmesed aggnih 6002 iraunaj nalub irad ilaB id gnisa nawatasiw gnujnugnep
anerak 5102  rorre ikilimem  nakgnidnabid licek hibel gnurednec   evitidda
pitlum nad ledom il c ledom evita  retniw tloh irad nalamarep aggnihes ,
.amas gnurednec lautka atad nad evitacilpitlum  
 
    2.5  naraS  
 ,sataid naitilenep lisah nalupmisek nakrasadreB  nakujaid gnay naras akam
 nakanuggnem tapad nakparahid acabmep igab  lanosaes elbuod itrepes nial edotem
 anam edotem iuhategnem tapad acabmep aggniheS .nalamarep kutnu retniw tloh
.nakanugid kutnu kiab hibel gnay  
 
 
  
 
 
 
 
 
 
 
 
 
 
KATSUP RATFAD A 
 
sengA ,enitsugA “ . F gnitsaceroF i  naragubeK tasuP adaP pihsrebmeM MYG ssent  
"  ehT ooP & ciboreA ,ssentiF trA ydoB  "l  edoteM nakanuggneM  
gnihtoomS laitnenopskE .”   lanruJ asenuHTAM  . .7102  
“ . anrakuS & iwsA utkaW tereD sisilanA ”  . rehsilbuP aridnA  , .rassakaM  
.sorpyS ,sikadirkaM  “ nalamareP isakilpA nad edoteM .”  aggnalrE  , atrakaJ  . .3991  
 .anayluM “ seireS emiT ataD sisilanA ". .4002 .gnudnaB ,narajajdaP satisrevinU  
.A ,ztarknaP " sledoM noissergeR cimanyD htiw gnitsaceroF  secneicsretnI yelliW ."
.1991 .adanaC ,noitacilbuP  
,osotnaS  higgniS  .  iniK asaM sinsiB nalamareP edoteM gnitsaceroF ssenisuB“
”SSPS nad batiniM nagneD .atrakaJ .odnitupmoK aideM xelE .TP .  .9002  
iwaznaZ ,iteojeoS  . 1 ludoM utkaW nutnuR sisilanA“ - ”9 atrakaJ .akinuraK . .7891.  
 .utsgnaP ,oygabuS ”isakilpA dnA pesnoK gnitsaceroF“  : MGU EEPB .
atrakaygoY  . .6891  
anajduS  . " kitsitatS edoteM " .6891 .gnudnaB ,otisraT .  
 
  
NARIPMAL  A 
logneP .1 naripmaL  naha D  ata D  nagne M pitlu il  evitalc M .ledo  
edoirep  gnujnugnep  AM  AMC  
 .S
skednI  
 = )t(Y
)t(b+a  
rorrE  
 derauqS
rorrE  
naJ - 60  20008      2029.0  225301  - 55251  023327232  
                
beF - 60  57037      9919.0  635501  - 31042  605306675  
                
raM - 60  26248      8719.0  055701  - 94441  174967802  
                
rpA - 60  440401      6329.0  465901  6482  6597908  
                
yaM - 60  159101      0629.0  875111  - 0731  3036781  
    112501            
nuJ - 60  528901    654601  6620.1  295311  - 4976  68706164  
    107701            
luJ - 60  323221    395901  6131.1  606511  - 9948  99414227  
    584111            
guA - 60  144811    159211  7180.1  026711  - 7878  70721277  
    814411            
peS - 60  155811    703511  3060.1  436911  - 8928  13236886  
    791611            
tcO - 60  678211    623711  7010.1  846121  - 27001  536044101  
    454811            
voN - 60  180411    149911  3739.0  266321  - 3281  1752233  
    724121            
ceD - 60  601321    402321  8210.1  676521  - 5814  43521571  
    189421            
naJ - 70  578901    600721  2029.0  096721  - 5267  08754185  
    030921            
beF - 70  384811    854031  9919.0  407921  - 238  147196  
    588131            
raM - 70  854911    182331  8719.0  817131  - 3341  0682502  
    776431            
rpA - 70  393521    648531  6329.0  237331  8781  3537253  
    410731            
yaM - 70  930921    920831  629.0  647531  8333  60634111  
    440931            
nuJ - 70  005541    426041  6620.1  067731  6704  58301661  
 
 
A-2 
 
    502241            
luJ - 70  279461    800441  6131.1  477931  4086  00909264  
    218541            
guA - 70  130761    135741  7180.1  887141  95631  601665681  
    052941            
peS - 70  408251    084051  3060.1  208341  133  983901  
    017151            
tcO - 70  583641    113351  7010.1  618541  - 199  935289  
    219451            
voN - 70  421241    382651  3739.0  038741  3653  94549621  
    456751            
ceD - 70  764741    237851  8210.1  448941  - 5924  25074481  
    118951            
naJ - 80  997741    999061  2029.0  858151  9508  70815946  
    781261            
beF - 80  677161    017361  9919.0  278351  92202  693812904  
    232561            
raM - 80  807061    810761  8719.0  688551  63671  274220113  
    308861            
rpA - 80  119451    390071  6329.0  009751  5709  93674328  
    283171            
yaM - 80  364761    075271  629.0  419951  38391  875686573  
    757371            
nuJ - 80  404871    178471  6620.1  829161  96121  036770841  
    689571            
luJ - 80  458091    993571  6131.1  249361  7335  45068482  
    318471            
guA - 80  945591    521571  7180.1  659561  43061  718101752  
    834571            
peS - 80  643981    948671  3060.1  079761  74211  902405621  
    062871            
tcO - 80  432981    232971  7010.1  489961  13471  927548303  
    502081            
voN - 80  770371    821181  3739.0  899171  36811  482737041  
    250281            
ceD - 80  369571    998381  8210.1  210471  - 672  17367  
    747581            
naJ - 90  145471    672781  2029.0  620671  26521  896008751  
    608881            
beF - 90  407741    810091  9919.0  040871  - 57061  694504852  
    032191            
 
 
A-3 
 
raM - 90  502861    665291  8719.0  450081  1592  1990178  
    109391            
rpA - 90  677881    093491  6329.0  860281  81602  627101524  
    878491            
yaM - 90  308091    918691  629.0  280481  34302  614048314  
    067891            
nuJ - 90  665002    759891  6620.1  690681  0259  57472609  
    551991            
luJ - 90  891532    799002  6131.1  011881  33322  165057894  
    048202            
guA - 90  552232    558302  7180.1  421091  89562  646644707  
    178402            
peS - 90  344812    017402  3060.1  831291  91741  572156612  
    845402            
tcO - 90  282122    370502  7010.1  251491  35052  444136726  
    795502            
voN - 90  308481    247602  3739.0  661691  739  532778  
    788702            
ceD - 90  645222    807802  8210.1  081891  92812  461815674  
    035902            
naJ - 01  372971    489902  2029.0  491002  - 6494  65185442  
    834012            
beF - 01  629191    573112  9919.0  802202  5195  87558943  
    313212            
raM - 01  975291    276212  8719.0  222402  4415  43216462  
    230312            
rpA - 01  709481    956312  6329.0  632602  - 3755  23535013  
    682412            
yaM - 01  883302    284412  629.0  052802  94501  258072111  
    976412            
nuJ - 01  540822    129512  6620.1  462012  88121  897645841  
    461712            
luJ - 01  709452    008712  6131.1  872212  39641  375098512  
    634812            
guA - 01  451342    570912  7180.1  292412  45311  911129821  
    317912            
peS - 01  749042    173122  3060.1  603612  89511  367705431  
    030322            
tcO - 01  409922    662322  7010.1  023812  8429  06052558  
    205322            
voN - 01  168991    632422  3739.0  433022  - 8566  93792344  
 
 
A-4 
 
    969422            
ceD - 01  152722    261622  8210.1  843222  7502  5201324  
    453722            
naJ - 11  390902    889722  2029.0  263422  5362  7863496  
    326822            
beF - 11  591702    253922  9919.0  673622  - 8401  6988901  
    180032            
raM - 11  709702    618032  8719.0  093822  - 9071  0581292  
    255132            
rpA - 11  407422    854232  6329.0  404032  30911  902876141  
    463332            
yaM - 11  850902    264432  629.0  814232  - 1616  95785973  
    955532            
nuJ - 11  256542    004732  6620.1  234432  4894  14314842  
    242932            
luJ - 11  425382    520042  6131.1  644632  26951  170677452  
    808042            
guA - 11  773852    967142  7180.1  064832  534  760981  
    927242            
peS - 11  044852    267242  3060.1  474042  5643  12190021  
    597242            
tcO - 11  565742    082342  7010.1  884242  2842  3022616  
    567342            
voN - 11  306122    996342  3739.0  205442  - 9657  29558275  
    436342            
ceD - 11  195352    331342  8210.1  615642  0293  72236351  
    336242            
naJ - 21  682352    454242  2029.0  035842  98542  378306406  
    572242            
beF - 21  399522    032242  9919.0  445052  - 2844  93129002  
    581242            
raM - 21  759032    594242  8719.0  855252  - 148  138607  
    608242            
rpA - 21  884522    986342  6329.0  275452  - 5369  92472829  
    175442            
yaM - 21  007022    471542  629.0  685652  - 99861  998365582  
    877542            
nuJ - 21  080442    039442  6620.1  006852  - 99312  039609754  
    280442            
luJ - 21  215172    347442  6131.1  416062  - 99332  459305745  
    504542            
 
 
A-5 
 
guA - 21  970452    092642  7180.1  826262  - 60003  984243009  
    671742            
peS - 21  363752    978742  3060.1  246462  - 73232  701459935  
    385842            
tcO - 21  120552    917942  7010.1  656662  - 88441  694809902  
    558052            
voN - 21  187242    171252  3739.0  076862  - 3409  12928718  
    784352            
ceD - 21  270862    685452  8210.1  486072  - 7706  45962963  
    586552            
naJ - 31  539232    289752  2029.0  896272  - 20081  881160423  
    082062            
beF - 31  868142    192262  9919.0  217472  - 04801  252694711  
    203462            
raM - 31  012252    387462  8719.0  627672  - 9671  5979213  
    462562            
rpA - 31  963242    159762  6329.0  047872  - 57051  585362722  
    836072            
yaM - 31  279742    729172  629.0  457082  - 60021  439841441  
    712372            
nuJ - 31  766572    741572  6620.1  867282  - 32641  372128312  
    770772            
luJ - 31  878792    094872  6131.1  287482  - 18342  633844495  
    409972            
guA - 31  912903    919082  7180.1  697682  - 8001  4356101  
    439182            
peS - 31  926503    605382  3060.1  018882  - 695  605553  
    870582            
tcO - 31  265662    466682  7010.1  428092  - 47372  648523947  
    052882            
voN - 31  672703    035092  3739.0  838292  99723  6360775701  
    118292            
ceD - 31  310992    344592  8210.1  258492  783  786941  
    670892            
naJ - 41  752972    422992  2029.0  668692  1806  82477963  
    273003            
beF - 41  597572    914203  9919.0  088892  558  815137  
    664403            
raM - 41  375672    595703  8719.0  498003  214  541071  
    327013            
rpA - 41  690082    092013  6329.0  809203  033  310901  
 
 
A-6 
 
    758903            
yaM - 41  330682    278113  629.0  229403  5763  10370531  
    788313            
nuJ - 41  693033    428413  6620.1  639603  69251  493259332  
    167513            
luJ - 41  660163    493813  6131.1  059803  85411  988982131  
    720123            
guA - 41  367633    322223  7180.1  469013  393  936451  
    914323            
peS - 41  267453    128423  3060.1  879213  11922  964339425  
    422623            
tcO - 41  156143    836623  7010.1  299413  98232  912853245  
    350723            
voN - 41  678692    472823  3739.0  600713  - 452  67346  
    594923            
ceD - 41  073743    593033  8210.1  020913  76242  851568885  
    692133            
naJ - 51  847103    519923  2029.0  430123  3336  32700104  
    435823            
beF - 51  199833    369923  9919.0  840323  91814  2780488471  
    393133            
raM - 51  272503    155233  8719.0  260523  0396  63262084  
    907333            
rpA - 51  367313    826233  6329.0  670723  67611  587913631  
    745133            
yaM - 51  379592    715233  629.0  090923  - 4678  65631867  
    684333            
nuJ - 51  207953      6620.1  401133  19791  871966193  
                
luJ - 51  386283      6131.1  811333  7275  36749723  
                
guA - 51  126303      7180.1  231533  - 19885  8733818643  
                
peS - 51  060983      3060.1  641733  48513  331555799  
                
tcO - 51  744963      7010.1  061933  85662  423846017  
                
voN - 51  539072      3739.0  471143  - 74884  9257606832  
                
        
ceD - 51  046073      8210.1  881343  95032  904627135  
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  rorrE latoT          895062  07418842392  
  ESM            3.210473442  
 
 
 naripmaL 2  nahalogneP . D  ata D  nagne A  evitidd M .ledo  
edoirep  gnujnugnep  AM  AMC  
 .S
skednI  
 = )t(Y
)t(b+a  
rorrE  rorrE derauqS  
naJ - 60  20008      52271  225301  5926  17923693  
                
beF - 60  57037      89861  635501  36551  377002242  
                
raM - 60  26248      97881  055701  9044  15724491  
                
rpA - 60  440401      44871  465901  42321  706978151  
                
yaM - 60  159101      30681  875111  6798  89506508  
    112501            
nuJ - 60  528901    654601  0094  295311  7668  09642157  
    107701            
luJ - 60  323221    395901  87252  606511  16581  894625443  
    584111            
guA - 60  144811    159211  84381  026711  72571  146681703  
    814411            
peS - 60  155811    703511  98241  436911  27351  786392632  
    791611            
tcO - 60  678211    623711  6882  846121  85611  999309531  
    454811            
voN - 60  180411    149911  19331  266321  0183  39381541  
    724121            
ceD - 60  601321    402321  7544  676521  7207  30528394  
    189421            
naJ - 70  578901    600721  52271  096721  04053  0061087221  
    030921            
beF - 70  384811    854031  89861  407921  91182  161876097  
    588131            
raM - 70  854911    182331  97881  817131  93113  123736969  
    776431            
rpA - 70  393521    648531  44871  237331  38162  984945586  
    410731            
 
 
A-8 
 
yaM - 70  930921    920831  30681  647531  01352  001695046  
    440931            
nuJ - 70  005541    426041  0094  067731  0482  0065608  
    502241            
luJ - 70  279461    800441  87252  477931  08  0046  
    218541            
guA - 70  130761    135741  84381  887141  5986  52014574  
    052941            
peS - 70  408251    084051  98241  208341  7825  96325972  
    017151            
tcO - 70  583641    113351  6882  618541  7132  9848635  
    219451            
voN - 70  421241    382651  19331  038741  79091  904596463  
    456751            
ceD - 70  764741    237851  7544  448941  4386  65530764  
    118951            
naJ - 80  997741    999061  52271  858151  48212  656800354  
    781261            
beF - 80  677161    017361  89861  278351  4998  63029808  
    232561            
raM - 80  807061    810761  97881  688551  75041  942995791  
    308861            
rpA - 80  119451    390071  44871  009751  33802  988310434  
    283171            
yaM - 80  364761    075271  30681  419951  45011  619091221  
    757371            
nuJ - 80  404871    178471  0094  829161  67511  677300431  
    689571            
luJ - 80  458091    993571  87252  249361  4361  6599662  
    318471            
guA - 80  945591    521571  84381  659561  54211  520054621  
    834571            
peS - 80  643981    948671  98241  079761  7807  96552205  
    062871            
tcO - 80  432981    232971  6882  489961  46361  694087762  
    502081            
voN - 80  770371    821181  19331  899171  21321  443585151  
    250281            
ceD - 80  369571    998381  7544  210471  6052  6300826  
    747581            
naJ - 90  145471    672781  52271  620671  01781  001460053  
 
 
A-9 
 
    608881            
beF - 90  407741    810091  89861  040871  43274  6570501322  
    032191            
raM - 90  502861    665291  97881  450081  82703  489902449  
    109391            
rpA - 90  677881    093491  44871  860281  63111  694010421  
    878491            
yaM - 90  308091    918691  30681  280481  28811  429181141  
    067891            
nuJ - 90  665002    759891  0094  690681  0759  00948519  
    551991            
luJ - 90  891532    799002  87252  011881  01812  001676574  
    048202            
guA - 90  552232    558302  84381  421091  38732  980136565  
    178402            
peS - 90  344812    017402  98241  831291  61021  652483441  
    845402            
tcO - 90  282122    370502  6882  251491  44242  635177785  
    795502            
voN - 90  308481    247602  19331  661691  45742  615067216  
    788702            
ceD - 90  645222    807802  7544  081891  90991  182863693  
    035902            
naJ - 01  372971    489902  52271  491002  64183  6137115541  
    834012            
beF - 01  629191    573112  89861  802202  08172  004257837  
    313212            
raM - 01  975291    276212  97881  222402  22503  484295139  
    230312            
rpA - 01  709481    956312  44871  632602  37193  9293254351  
    682412            
yaM - 01  883302    284412  30681  052802  56432  522606055  
    976412            
nuJ - 01  540822    129512  0094  462012  18821  161029561  
    461712            
luJ - 01  709452    008712  87252  872212  15371  102750103  
    634812            
guA - 01  451342    570912  84381  292412  41501  691445011  
    317912            
peS - 01  749042    173122  98241  603612  25301  409361701  
    030322            
 
 
A- 01  
 
tcO - 01  409922    662322  6882  023812  8968  40255657  
    205322            
voN - 01  168991    632422  19331  433022  46833  6940776411  
    969422            
ceD - 01  152722    261622  7544  843222  644  619891  
    453722            
naJ - 11  390902    889722  52271  263422  49423  6300685501  
    326822            
beF - 11  591702    253922  89861  673622  97063  1424961031  
    180032            
raM - 11  709702    618032  97881  093822  26393  4407639451  
    255132            
rpA - 11  407422    854232  44871  404032  44532  639913455  
    463332            
yaM - 11  850902    264432  30681  814232  36914  9633980671  
    955532            
nuJ - 11  256542    004732  0094  234432  0236  00424993  
    242932            
luJ - 11  425382    520042  87252  644632  00812  000042574  
    808042            
guA - 11  773852    967142  84381  064832  9651  1671642  
    927242            
peS - 11  044852    267242  98241  474042  7763  92302531  
    597242            
tcO - 11  565742    082342  6882  884242  1912  1840084  
    567342            
voN - 11  306122    996342  19331  205442  09263  0014696131  
    436342            
ceD - 11  195352    331342  7544  615642  8162  4293586  
    336242            
naJ - 21  682352    454242  52271  035842  96421  169574551  
    572242            
beF - 21  399522    032242  89861  445052  94414  1069108171  
    581242            
raM - 21  759032    594242  97881  855252  08404  0040368361  
    608242            
rpA - 21  884522    986342  44871  275452  82964  4817322022  
    175442            
yaM - 21  007022    471542  30681  685652  98445  1211509692  
    877542            
nuJ - 21  080442    039442  0094  006852  02491  004631773  
 
 
A- 11  
 
    280442            
luJ - 21  215172    347442  87252  416062  08341  004487602  
    504542            
guA - 21  970452    092642  84381  826262  79862  906844327  
    671742            
peS - 21  363752    978742  98241  246462  86512  426871564  
    385842            
tcO - 21  120552    917942  6882  656662  12541  144958012  
    558052            
voN - 21  187242    171252  19331  076862  08293  0048192451  
    784352            
ceD - 21  270862    685452  7544  486072  9607  16707994  
    586552            
naJ - 31  539232    289752  52271  896272  88965  4412367423  
    082062            
beF - 31  868142    192262  89861  217472  24794  4656624742  
    203462            
raM - 31  012252    387462  97881  627672  59334  5206213881  
    462562            
rpA - 31  963242    159762  44871  047872  51245  5226629392  
    836072            
yaM - 31  279742    729172  30681  457082  58315  5228140462  
    712372            
nuJ - 31  766572    741572  0094  867282  10021  100420441  
    770772            
luJ - 31  878792    094872  87252  287482  28121  421104841  
    409972            
guA - 31  912903    919082  84381  697682  5704  52650661  
    439182            
peS - 31  926503    605382  98241  018882  0352  0090046  
    870582            
tcO - 31  265662    466682  6882  428092  84172  409310737  
    052882            
voN - 31  672703    035092  19331  838292  7401  9026901  
    118292            
ceD - 31  310992    344592  7544  258492  692  61678  
    670892            
naJ - 41  752972    422992  52271  668692  43843  6557043121  
    273003            
beF - 41  597572    914203  89861  088892  38993  9820468951  
    664403            
 
 
A- 21  
 
raM - 41  375672    595703  97881  498003  00234  0000426681  
    327013            
rpA - 41  690082    092013  44871  809203  65604  6330192561  
    758903            
yaM - 41  330682    278113  30681  229403  29473  4600565041  
    788313            
nuJ - 41  693033    428413  0094  639603  06581  006374443  
    167513            
luJ - 41  660163    493813  87252  059803  83862  442872027  
    720123            
guA - 41  367633    322223  84381  469013  1547  10471555  
    914323            
peS - 41  267453    128423  98241  879213  59472  520579557  
    422623            
tcO - 41  156143    836623  6882  299413  37732  925551565  
    350723            
voN - 41  678692    472823  19331  600713  12533  1447563211  
    594923            
ceD - 41  073743    593033  7544  020913  39832  944578075  
    692133            
naJ - 51  847103    519923  52271  430123  11563  1213503331  
    435823            
beF - 51  199833    369923  89861  840323  559  520219  
    393133            
raM - 51  272503    155233  97881  260523  96683  1651925941  
    907333            
rpA - 51  367313    826233  44871  670723  75113  946857079  
    745133            
yaM - 51  379592    715233  30681  090923  02715  0048594762  
    684333            
nuJ - 51  207953      0094  401133  89632  402595165  
                
luJ - 51  386283      87252  811333  78242  963858985  
                
guA - 51  126303      84381  231533  95894  1889195842  
                
peS - 51  060983      98241  641733  52673  5260465141  
                
tcO - 51  744963      6882  061933  10472  108418057  
                
voN - 51  539072      19331  471143  03638  0096793996  
 
 
A- 31  
 
                
ceD - 51  046073      7544  881343  59922  520077825  
  rorrE latoT          - 3736251  62524847588  
  ESM            7.786321837  
 
 
.3 naripmaL  P  nalamare D  ata U kutn  H  tlo W  retni M pitlu il .evitalc  
n ahpla  ammag  atled  ESS  ESM  s   
021  7,0  9,0  8,0  41+E868064,8  21+E115132,7  7419862    
          tsacerof    derauqs  
       htworg  lanosaes  tsal edam  tsacerof  tsacerof  
emit  y level  etar  rotcaf  edoirep  rorre  rorre  
- 11        165880109,0        
- 01        101614688,0        
-9       433642719,0        
-8       772747759,0        
-7       193373879,0        
-6       761536740,1        
-5       161757651,1        
-4       549266721,1        
-3       74974860,1        
-2       640606720,1        
-1       806187929,0        
0   12239  6932  839502100,1        
1 20008  17,33809  - 69,8091  575918488,0  89483,95168  - 7516  09331973  
2 57037  25,48348  - 61,5995  703460078,0  73623,42887  - 9475  45745033  
3 26248  76,12878  819,3942  29220159,0  22943,20917  06321  869067251  
4 440401  5,831301  75,43041  637275899,0  31805,99468  44571  591908703  
 
 
A- 41  
 
5 159101  1,590801  704,4685  45202059,0  150,936411  - 88621  936689061  
6 528901  8,965701  1336,311  989892620,1  7530,883911  - 3659  25615419  
7 323221  6,723601  - 56,6011  67996151,1  2885,365421  - 1422  5320205  
8 144811  9,880501  - 5,5221  311771721,1  7137,356811  - 312  55254  
9 155811  1,628801  969,0423  392581580,1  9578,579011  5757  50528375  
01  678211  7,015011  12,0481  50446220,1  5608,061511  - 5822  1430225  
11  180411  9,295911  89,7538  225580949,0  7097,164401  9169  88192529  
21  601321  7,554421  813,2125  716565199,0  5531,501821  - 9994  65319942  
31  578901  9,428521  645,3571  128355578,0  2067,237411  - 8584  43879532  
41  384811  6,795331  328,0717  364405388,0  8544,100111  2847  45637955  
51  854911  5,751031  - 9732  629044429,0  7920,478331  - 61441  219128702  
61  393521  1,432621  - 89,8673  999383499,0  3371,695721  - 3022  2793584  
71  930921  6,008131  279,2364  959772379,0  1786,663611  27621  515785061  
81  005541  2,071041  278,5997  199876530,1  1186,120041  8745  87911003  
91  279461  3,917441  748,3984  314592241,1  3597,246071  - 1765  91975123  
02  130761  6,316841  922,4993  777775421,1  4965,046861  - 0161  4170952  
12  408251  7,843441  - 69,8343  591798360,1  3397,706561  - 40821  221739361  
22  583641  5,374241  - 36,1302  452294620,1  6355,001441  4822  5968125  
32  421241  4,659641  664,1383  574015369,0  7633,192331  3388  04951087  
42  764741  3,143941  965,9252  46272889,0  7270,615941  - 9402  9968914  
52  997741  7,527361  78,89131  584982798,0  6041,179231  82841  514568912  
62  677161  4,252181  29,39071  792737098,0  2136,313651  2645  37473892  
72  807061  3,491181  421,7561  270834498,0  8244,953381  - 15622  168780315  
82  119451  6,509361  - 2,49351  46579459,0  7635,428181  - 41962  854833427  
92  364761  699461  - 620,855  151716600,1  9268,245441  02922  386233525  
03  404871  219961  306,8634  678811740,1  7249,403071  9908  82749556  
13  458091  7,932961  - 961,861  271036031,1  6629,970991  - 6228  86856676  
 
 
A- 51  
 
23  945591  1,244271  692,5682  930411231,1  4031,431091  5145  21802392  
33  643981  471771  142,5454  151047760,1  5330,905681  7382  9738408  
43  432981  9,065381  27,2026  622320030,1  5283,335681  1072  5333927  
53  770371  3,176281  - 983,081  535486059,0  12,938281  - 2679  44700359  
63  369571  383971  - 64,7792  812204289,0  4527,053081  - 8834  43125291  
73  145471  9,580981  128,4348  113029719,0  8348,682851  45261  595791462  
83  407741  7,133571  - 2,53511  422880258,0  2730,939571  - 53282  423712797  
93  502861  6,877081  446,8473  407542329,0  7128,505641  99612  733458074  
04  677881  5,137391  35,23021  395135079,0  7500,912671  75521  701876751  
14  308091  3,314491  368,6181  721764689,0  8836,521702  - 32361  635824662  
24  665002  6,749291  - 54,7311  990110140,1  3833,674502  - 0194  22411142  
34  891532  7,951302  341,7709  989582251,1  4673,668612  23381  524840633  
44  552232  2,772702  224,3164  673628221,1  6533,672042  - 1208  52814346  
54  344812  3,677602  40035,01  316586850,1  6890,442622  - 1087  93175806  
64  282122  5,814212  530,9705  510683930,1  4012,599212  7828  28807686  
74  308481  8,123102  - 70,9749  104594429,0  2915,177602  - 96912  438516284  
84  645222  6,521612  44,57321  640642020,1  2657,664881  97043  7584931611  
94  372971  7,262502  - 20,9358  506092288,0  8807,547902  - 37403  979585829  
05  629191  5,686612  474,7249  947200978,0  5449,526761  00342  896294095  
15  975291  6,648312  - 71,3161  202780509,0  9027,857802  - 08161  963387162  
25  709481  530791  - 7,19251  914468449,0  6112,979502  - 27012  301830444  
35  883302  7,748891  2872,201  688955510,1  2617,382971  40142  994610185  
45  540822  7,720312  72,27721  937795460,1  7031,901702  63902  226013834  
55  709452  395222  139,5889  79395641,1  1081,681062  - 9725  24796872  
65  451342  4,233122  - 639,541  359834301,1  2534,330162  - 97871  202476913  
75  749042  4,966522  747,8883  362698560,1  1309,661432  0876  41796954  
85  409922  9,107322  - 68,1831  939650030,1  5155,995832  - 6968  71621657  
 
 
A- 61  
 
95  168991  7,420812  - 76,7425  927052819,0  6788,335502  - 3765  45618123  
06  152722  1,257912  148,9201  977843130,1  469,480712  66101  882843301  
16  390902  7,621232  81,04211  97470798,0  3318,397491  99241  047664402  
26  591702  3,110832  190,0246  163122278,0  3591,029312  - 5276  25282254  
36  709702  621432  - 77,4582  202824198,0  4496,132122  - 52331  184745771  
46  407422  6,258532  445,8621  642751159,0  1719,915812  4816  18824283  
56  850902  8,432512  - 2,92481  6351089,0  4077,018042  - 35713  0348328001  
66  256542  1,465022  344,3592  279419301,1  297,815902  33163  2278065031  
76  425382  7,741042  36,02971  943718371,1  7268,382652  04272  280520247  
86  773852  8,923142  819,5582  646891770,1  4007,267482  - 68362  681502696  
96  044852  6,979242  163,0771  431280460,1  256,672062  - 7381  0923733  
07  565742  7,366142  - 2,7001  958645520,1  2543,601252  - 1454  61832602  
17  306122  1,921142  - 158,185  297768819,0  9330,389022  026  853483  
27  195352  2,282442  565,9772  161557630,1  9451,880842  3055  40318203  
37  682352  1,167172  90052  365820529,0  4978,236122  35613  3400291001  
47  399522  4,104072  631,7721  851950348,0  1252,948852  - 65823  9923359701  
57  759032  1,468262  - 58,5566  446971188,0  7709,181242  - 52211  355899521  
67  884522  4,908242  - 8,41781  965161339,0  7923,496342  - 60281  144074133  
77  007022  5,648422  - 1,83081  94772189,0  6170,746912  3501  8568011  
87  080442  3,518612  - 88,1309  335383121,1  6059,892822  18751  915140942  
97  215172  8,942422  968,7875  868863302,1  2918,998342  21672  625234267  
08  970452  4,021432  703,2649  421936380,1  7203,697742  3826  58227493  
18  363752  5,973242  914,9738  70172260,1  2910,291952  - 9281  1135433  
28  120552  5,592942  723,2607  277284320,1  2130,561752  - 4412  0786954  
38  187242  6,958162  69,31021  269684529,0  1349,855532  2227  60185125  
48  270862  9,951362  316,1732  187382220,1  5068,939382  - 86851  699887152  
58  539232  1,929552  - 5,0726  431921319,0  6012,426542  - 98621  460610161  
 
 
A- 71  
 
68  868142  9,227572  23,78171  411383078,0  4000,774012  19313  458493589  
78  012252  1,622882  16,17921  447962678,0  7505,601852  - 7985  97786743  
88  963242  5,961272  - 7,35131  233830998,0  8301,660182  - 79683  3485647941  
98  279742  795452  - 6,03171  192834579,0  8343,661452  - 4916  59896383  
09  766572  2,913342  - 1,36811  667136031,1  2468,092662  6739  32911978  
19  878792  6,217242  - 3,2371  584305222,1  3711,725872  15391  166654473  
29  912903  7,040272  41,22262  762950621,1  4736,531162  38084  1679002132  
39  926503  8,778092  6,57591  82420350,1  720,638613  - 70211  354795521  
49  265662  2,844572  - 1,92911  167788879,0  9737,347713  - 28115  0920759162  
59  672703  6,664113  16,32213  609333479,0  7935,388342  29336  6204068104  
69  310992  6,355703  - 892,993  701142289,0  326,623053  - 41315  8097803362  
79  752972  2,322603  - 72,7321  622771219,0  7865,174082  - 5121  7715741  
89  597572  1,203313  672,7426  471403878,0  546,454562  04301  149229601  
99  375672  6,208613  351,5773  158466378,0  684,110082  - 8343  68132811  
001  690082  8,852413  - 19,1191  653048298,0  6107,112882  - 6118  21646856  
101  330682  8,869892  - 2,25931  61374069,0  6511,576403  - 24681  474825743  
201  693033  7,060092  - 15,2149  708273731,1  1078,842223  7418  52757366  
301  660163  2,939092  - 985,051  433923732,1  9114,390343  37971  229310323  
401  367633  9,085692  644,2605  604995331,1  7442,544723  8139  46502868  
501  267453  8,123623  10,37272  350823080,1  1967,736713  42173  7158028731  
601  156143  1,293053  56,09342  561028579,0  3985,921643  - 9744  26775002  
701  678692  3,227523  - 8,36791  189710429,0  3675,361563  - 88286  1803913664  
801  073743  9,243933  31,28201  491273510,1  1010,525003  54864  0803544912  
901  847103  3,744633  - 77,7751  658729998,0  4849,919813  - 27171  118578492  
011  199833  4,336073  37,90603  576163709,0  5623,711492  47844  6756463102  
111  272503  8,369463  - 37,1402  907888348,0  2550,255053  - 08254  5933820502  
211  367313  4,178453  - 82,7829  797598588,0  5044,130423  - 86201  968044501  
 
 
A- 81  
 
311  379592  6,283913  - 7,86823  65754339,0  8892,429133  - 15953  3885942921  
411  207953  433703  - 6,03141  811097361,1  1290,378523  92833  8005934411  
511  386283  854403  - 34,1004  163110352,1  8171,987263  49891  204467593  
611  126303  6,326772  - 1,15542  920436101,1  5624,795043  - 67963  8116527631  
711  060983  7,310823  79,59824  778259461,1  352,104372  956511  65754967331  
811  744963  492673  58,14774  514706089,0  5111,149163  6057  36383365  
911  539072  5,064233  - 9,57643  756457638,0  1417,618193  - 288021  10888321641  
021  046073  5,558443  768,7867  666988260,1  8542,263203  87286  9171581664  
 
 

